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ADVISORY ON THE USE OF THIS DOCUMENT

The infermation contained in this deocument has been develeped selely for the

. purpose of providing gereral guidance to employeea of the Goddard Space Flight
Center (GS5FC). Thie document may be distributed ocuteide GSFC only as a
courtesy to other government Agencies and contractorg. Eny distributicn af
thie document, or applicatien or use of the infermatiocn contatred kerein, is
expressly conditioned upen, and is subject to, the following underestandings
and limitaticns:

{a) The information was developed for general guicdance only and is
subject to change at any time;

it} The informaticn was developed under unicue GSFC lzboretory conditions
which may differ substantially from cutside conditions:

ic) GSFC doss not warrant the accuracy of the information when applied o»
zsed under other than unigue 6SFC laboratory cenditions;

{4) The information sheuld net ke consirued as a representzticn of
Frosuct performance by either GSRC or the manuiacturer}

{e) Heither the United States gsvermment nor any persen zacting on behalf
of the United States government assunes apny liability resulting frem
the application er use &f the informaticn.
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A radiation evaluation was performed on 54ACT534 (Oc¢tal D-type
Flip-Flop) to determine the total dose tolerance of these parts.
A brief summary of the test results is provided below. For
detailed information, refer to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
twe parts were used as control samples. The total dose radiation
levels were 5, 10, 20, 40 and &40 krads#*. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads {cumulative). The dose rate was between
0.14 and 2.0 krads/hour, depending on the total dose level (see
Table IY for radiation schedule). Finally the parts were
annealed for 168 hours at 100°C. After each radiation exposure
and annealing treatment, parts were electrically tested accerding
to the test conditions and the specification limits#**% listed in
Table III. These tests included three functional tests at 1.0
MHz and one functional test at 40 MHz.

Al1 ten parts passed initial (pre-rad) electrical tests. Aall
eight irradiated parts passed all electrical tests at each
irradiation and annealing level up to and including the 100-krad
irradiation. ICCH, ICCL and ICCZ readings increased at each
radiation level, but did not exceed the maximum specificatien
limit of 160 uh for these parameters.

*#The term rads, as used in this document, means rads(silicon).
All radiation levels cited are cumulative.
#*These are manufacturers’ non-irradiated data specification
limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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After a final annealing at 100°C, no rebound effects ware
observed,

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation valuesg for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any dquestions, please call me at (301) 731-
8954.
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Generic Part Number:

Part Number:

FAST /MUE
Control Nunber:

Charge Number:
Manufacturer:
Lot Date Code:
-Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
PacKage Style:

Test Engineer:

TABLE I. Part Information

54ACTH34

5962-8965801RA

5956

C23981

National Semiconductor Corp.
92335

10

-32, ‘33, 34, 3%, 36, 37, 38, 30

30, 31

Octal D-type Flip-Flop
CMOS

20-pin DIP

T. Scharer



TABLE II. Radiation Schedule for S4ACT534

EVENTSE DATE

1) Initial Electrical Measurements 12714792
2) 5 KRAD IRRADIATION (0.25 KRADS/HOUR) 12/15/92
POST~5 KRAD ELECTRICAL MEASUREMENT 12/16/92
3) 10 KRAD IRRADIATION (0.25 KRADS/HOUR) 12/16/92
POST-10 KRAD ELECTRICAL MEASUREMENT 12/18/92
4} 20 KRAD IRRADIATION (C.14 KRADS/HOUR) 12/18/92
POST-20 KRAD ELECTRICAL MEASUREMENT 12721792
5) 40 KRAD IRRADIATION {l.16 KRADS/HOUR) 12/21/92
POST-40 KRAD ELECTRICAL MEASUREMENT 12/22/92
6) 60 KRAD IRRADIATION (1.07 KRADS/HOUR}) 12/22/92
POET-60 KRAD ELECTRICAL MEASUREMENT 127237492
7} 168 HOUR ANNEALING @25°C 12723792
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 12736792 -
8) 100 .KRAD IRRADIATION (2.00 KRADS/HOUR) 12/30/92
POST-100 KRAD ELECTRICAL MEASUREMENT 12/31/92
9) 168 HOUR ANNEALING €100°C* 12731792
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 01/08/93

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long tern

time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-

S5TD-883D, Method 1019, Para. 3.10.1.



Table TIY. Electrical Characteristics of 54ACTS534

] ________________________________________________________________________________

| FUNCTLIONAL TESTS PERFURMED

I _______________________________________________________________________________

| PARAMETER WCC VIL VIH  CONDITIONS PINE LIMITS AT +25C QHLY

I = - TE= Sam BE= L= it ===rF S RS FEENNEE - IS E =R ==
FURCT 1 4.5V 0.0V 4.50 FPREQ=1,000MHz ALL I/0 VOLC(2.0V |, VOH»2_0vV
FONCT 2 5.5V 0.0V 5.5V FREQ=1.000MHz ALL I/0 VOL<2,5V , VOM»2, 5V
FUNCT 3 4.5V 0.0V 4.5V FREQ~1.000MKz ALL I/0 VOL<2.5V , VOH:2.5V

4.5V 0.0V 4.5V FREQ=40.00MHz ALL I/0 VDLC2.5V |, YOH»2.5V

{ I0H =-1.0mA

LOAD USED (-~ { VREF= 1.5V¥

{ TOL =+1.0mh

} DC PARAMETRIC TESTS FERFORMED
et et T S a

PARAMETER VCC VIL VIH  CONDITIONS PINS LIMITS @ +128C,+25C,-550C
=T=iE===== == E === Er RS bE === mmEs S CE Rl R E S SSS == oS m====g
VOHL 4.5V 0.8V 2.0V LOAD=-5QUA oUTS THE LAV, (+4,5V
VOHZ 4.5V 0.8V 2.0V LOAD=-Z4Mh OUTS M3V, {445V
VoH3 5.5V 0.8V 2.0V LOAD=-S0UA ours - 5.4V, (+5.5V
VCOH4 5.5V 0.8V 2.0V LOAD=-24MA oUTs +4. IV, (+5,BV
YOHS 5.5V 0.8V 2,0V LOAD==5QMh ouTs *+3,85V , {+5.BV¥
VOL1 4.5V 0.8V 2.0V LOAD=+50UA QUTS G0V, {1001V
VaL2 4.5V 0.8V . 2.0V LOAD=+24MA ouT3 0.0V, <+D.5V
VOL3 5.5V D.BV 2.0V  LOAD-+50UA OUTSs >0V, (+0.1Y
VOL4 5.3V o.av 2.0v LOAD=4+24MA ouTs 0,0V, (+0.5V
VOIS 5.5V 0.8V 2.0V  LOAD=+50MA QUTs IH0.0V . {41,865V
IIH 5.5V 0.0V 5.8V INPUTS HIGH IN3 » BLOUA , (+1.0UA
11L 5.5V 0,0V B.BV INBUTS LOKW INB »~1.0UR , < 0.0UA
IOZH . 5.5V 0.8V 2.0V VTST= .5V auTs > 0UA , {+10UL
IGZL 5.5V 0.8V 2.0V VIST= 0.0V OuTs >=10UR  , < QUL
ICCH 5.5V 0.0V 5.5V VIN = 5.5V VEC d+0.00A . {(+1ROUA
ICCL 5.5V 0.0V 5.5V VIN = 0.0V Vo 5+0.0UR , <+1600A
ICCHE 5.5V 0.0V 5.5V VIN = 0.0V VCC 3+0.0UA , <{+160UA
0E_ = 5,5V
ICCMAK S.OV 0.0V 3.4V VIN = 3.av voo >+0,. 00 , (+1.6MA

~ ICCMAX IS TESTED WITH ALL INPUTS OV AND OKE INPUT AT A TIME 3.4V,

T T T T T e e e e e L o ——
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| PARAMETER VCC WVIL VIH CONDITIONS PINS LIMITS @ +25C

I SS==sSSE-T ==Thn Rhes === EERBICSEL SIS SSSRsRal SSiSEssS SEESETSTISSdLusnmmmm==g
|

t TPLH 4.5V 0.0V 4.5V F=1 MHz, QUTPUTS » 1.0ns , «11.5ns

| TPHL 4.5V 0.0V 4.5V F=1 MHz, QUTFUTE ? l.0ns ., <(1G.5ns

I .

| TPLZ 4.5V 0.0V 4.5V F=l MHz, . QUTPUTS ¥ l.0ns , «<10.5ns

| TPHZ 4.5V 0.0V 4.5V F=1 MHz, QUTEUTE »l.0na , {12.%ns

|

| TPZL 4.5V D,V  a,5v F=1 MHz, OUTEUTS » l.fns , {1ll.0ns

! TPZH 4,5V 0.0V 4.5V F=1 MHz, QUTPUTS > 1l.0ns ., ¢I2.0ns

I - A ol A e e et e e ey e e e o — MER il N N SR el e e ol o A mmd mm— m—t w— —



TABLE iV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for S4ACT534 1/

Total Dose Exposure (TDE) (krads) Anneal TDE Anneal ]

fpec. Initial 5 10 2Q 40 6C 168 hrs 1409 168 hrs
Lim, /2 @35°C krads @log°g

Parametars min mean gd

FUNC1, 1l MHEz, 4.
FUNCZ2, 1 MH=z, 5.

FUNC3I, 1 MHz, 4.

FUNC4, 40 MH=z, 4.

VOH1 /3 vl 4.4 0

VOH3 Vi 5.4 ]
VCHSE V] 3.85 .01 §
VCL1 myi 0 0

VOLE mv] O 15

IIH uAl ¢ i

ITL ud] -1-.0 1]

IOZH Ui [ I { 1 & . .02
IOZL ual -1 Q : 4 ] . 01
ICCH udl 0 160 : - .08 4 . 091 2.8 18706 FO59 . [ 1D
ICCL udl 0 160 04 .01 & .15 : 9 2.0 JauLs G085 .16 . 5.5
ICCE ual O 150Q 1 .01 .03 oy 41, H 2.0 [ 3i . ; 0] 5.1
ICCMAY uadl 0 1600 4160} £] 154 : : & : i HEARY 129
TELH ns| 1.0 [11.% 9% 11 || .13 T . BB Y 5 . | 0l .12
TFHL na 1.0 |10.5] 81,17 .20 i - BpE it 3 i 5] .25
TELZ ng 1.0 [10.5 q .18 [S598)) (16 . i ; : 1. [ .24
TPHY nsl 1.0 {12.5 ] .27 H ] .27 a1 . . : : 9 3 X .29
TPZL ngl 1.0 |11.0 |s . & 1 .14 [esag] L 17 2] . Z b9 &9 j .15}
TPZH ns| 1.0 [12.0 |B8Y] .63 [Bugl] .62 Tigh] .47 ¢ al . e3 58] .60 [B95 .55 |8:i86] .60 |4023 .57 |&
’ 1/ The mean and standard deviation values were calculated over the eight parts irradiated

in this testing. The acontrol gamples remained constant throughout the testing and are not

included in rthis table. :

2/Thesa are manufacturers” non-irradiated data sheet specificatian limits. Mo post-
“irradiation limits were provided by the manufacturer at the time the tests were performed.

3/ No significant variation was observed in ¥0H2-4 pr VOL2-4 durlng irradiation and annealing.

Additional data are avallable on Tegquast,



Figure 1. Radiation Bias Circuit for S4ACTS34
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VCC = B.0 VDC + 0.5 VDC Ta = 25°C, 100°C
VCC/2 = 2.5 VDC + 250mVDC
All resistors are 1 kOhm, %W minimum, 10% maximum tolerance



